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[Document Name] Abstract 
[Abstract] 

[A technical problem] The thermoplastic polyester resin constituent which it not only excels in a 
mechanical property and endurance, but has the fabrication nature which was fully excellent is 
offered. 

[Means for Solution] [ the thermoplastic polyester resin constituent of this invention ] The 
compound which has two or more oxazoline machines to a thermoplastic polyester resin (A) 
100 weight part in the polymer (B-1) which has the carboxylic acid reactivity machine of 0.1 - 
10 weight part, and/or a molecule (B-2), The carboxylic anhydride (C) of 0.01 - 5 weight part is 
blended, and it is characterized by things, moreover - this invention -- starting - being another 
~ thermoplasticity - polyester resin - a constituent ~ (- A -) - 100 - weight - a part - and/or 
(B-1) (B-2) -0.1 - ten ~ weight - a part ~ and -- (- C ~) ~ 0.01 - five - weight ~ a part ~ 
melting ~ kneading ~ carrying out ~ becoming . Moreover, the manufacture method of the 
thermoplastic polyester resin fabrication object of this invention is a method of manufacturing a 
forming object made from thermoplastic polyester resin, and is characterized by fabricating 
using the thermoplastic polyester resin constituent of this invention. 
[A selection figure] Nothing 
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[Document Name] Description 



[Title of tlie Invention] Tliermoplastic polyester resin constituent 



[Claim(s)] 

[Claim 1] In the thermoplastic polyester resin constituent which uses thermoplastic polyester 
resin as an essential ingredient The compound which has two or more oxazoline machines to 
a thermoplastic polyester resin (A) 100 weight part in the polymer (B-1) which has the 
carboxylic acid reactivity machine of 0.1 - 10 weight part, and/or a molecule (B-2), The 
thermoplastic polyester resin constituent which blends the carboxylic anhydride (C) of 0.01 - 5 
weight part, and is characterized by things. 



[Claim 2] The compound (B-2) 0.1 - 10 weight parts which have two or more oxazoline 
machines in the polymer (B-1) which has a thermoplastic polyester resin (A) 100 weight part 
and a carboxylic acid reactivity machine, and/or a molecule. And the thermoplastic polyester 
resin constituent which carries out melting kneading of the carboxylic anhydride (C) 0.01 - the 
5 weight parts. 



[Claim 3] The thermoplastic polyester resin constituent according to claim 1 or 2 whose 
carboxylic acid reactivity machines in said polymer (B-1) are an oxazoline machine and/or an 
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epoxy group. 



[Claim 4] A thermoplastic polyester resin constituent given in either from Claim 1 to 3 which 
has the number average molecular weight of said polymer (B-1) in the range of 1000-20000. 



[Claim 5] The manufacture method of the thermoplastic polyester resin fabrication object which 
is the method of manufacturing a forming object made from thermoplastic polyester resin, and 
is characterized by fabricating using the thermoplastic polyester resin constituent of a 
description to either from Claim 1 to 4. 

[Claim 6] The manufacture method of a thermoplastic polyester resin fabrication object 
according to claim 5 that said fabrication is at least one sort chosen from extrusion molding, 
injection molding, blow molding, foaming fabrication, and silk-thread-spun fabrication. 

[Detailed Description of the Invention] 



[0001] 



[Field of the Invention] This invention relates to a thermoplastic polyester resin constituent and 
its directions for use. Furthermore, it is related with the thermoplastic polyester resin 
constituent excellent in fabrication nature, and its directions for use in detail. 



[0002] 



[Description of the Prior Art] [ the polyalkylene terephthalate represented with thermoplastic 
polyester resin especially polyethylene terephthalate (PET), and poly butylene terephthalate ] 
Since it has the characteristic which was excellent in many, it is widely used also as a material 
of the fiber for industry, a film, and other forming objects, but more excellent a mechanical 
property, heat resistance, hydrolysis-proof nature, and fabrication nature are demanded. In 
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order to present blow molding and extrusion molding especially, generally, melting viscosity of 
polyester resin is too low, a draw down is intense, and it is most difficult to obtain the cast of 
desired form. Moreover, since melting was repeated between recovery operations when 
recycling use of the disposal PET is carried out, intrinsic viscosity (IV) fell, it was not suitable 
for silk-thread-spun fabrication any longer, and a fiber with sufficient intensity and the degree 
of growth was not able to be obtained. As a method of it being effective to raise a degree of 
polymerization and to decrease the end carboxyl group in polyester, and denaturing polyester 
for such the purpose in order to improve these There is a method of using the chain elongation 
agent which can react with the end group of polyester resin and can extend a polymer chain. 
For example, the method (JP,55-161823,A) of using a screw oxazoline compound, the method 
(JP,47-13860,B, JP,2-276820,A, JP,5-506056,A) of using a polyfu notional compound, etc. are 
examined. 



[0003] However, by these methods, although a mechanical property, heat resistance, and 
hydrolysis-proof nature can be given to polyester resin to some extent, it is one side and 
sufficient performance cannot be given about fabrication nature. For example, by the method 
(JP,55-161823,A) of using the aforementioned screw oxazoline compound, it cannot say that a 
mechanical property and endurance are also enough, and they cannot give sufficient melting 
viscosity for it to be suitable for various molding methods further, and IV. moreover, [ the 
method (JP,47-13860,B, JP,2-276820,A, JP,5-506056,A) of using the aforementioned 
polyfunctional compound ] When too sufficient melting viscosity and IV cannot be given when a 
polyfunctional epoxy compound, multi-organic-functions iso cyanate, etc. are used, but it 
applies to extrusion molding, injection molding, and blow molding When there was a fault that 
a detailed foaming object uniform [ since the molecular weight is not enough, when there is a 
fault that resin will carry out a draw down and it applies to foaming fabrication ] since resin 
viscosity is low is not acquired and it applied to silk-thread-spun fabrication, there was a fault 
that the thread piece in silk thread spun happened. Moreover, if the amount of addition of 
those compounds is increased in order to raise melting viscosity, a constituent gels and it is 
known that fabrication nature will worsen remarkably. Furthermore, these polyfunctional 
compound vaporized in the forming step, metallic mold contamination was caused, and there 
were problems, such as spoiling the appearance of a cast. 



[0004] 
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[Problem to be solved by the invention] Therefore, the issue which this invention tends to solve 
is offering the thermoplastic polyester resin constituent which it not only excels in a mechanical 
property and endurance, but has the fabrication nature which was fully excellent. 



[0005] 



[Means for solving problem] this invention person inquired wholeheartedly that the above- 
mentioned technical problem should be solved. As a result, with a carboxylic anhydride to 
thermoplastic polyester resin further The constituent obtained by blending the compound which 
has a specific basis into a specific reactant machine content polymer and/or a molecule could 
solve the above-mentioned technical problem, and found out that it was suitably [ for the 
various forming methods ] applicable. This invention was carried out in this way, and was 
completed. 

[0006] [ namely, the thermoplastic polyester resin constituent concerning this invention ] In the 
thermoplastic polyester resin constituent which uses thermoplastic polyester resin as an 
essential ingredient The compound which has two or more oxazoline machines to a 
thermoplastic polyester resin (A) 100 weight part in the polymer (B-1) which has the carboxylic 
acid reactivity machine of 0.1 - 10 weight part, and/or a molecule (B-2), The carboxylic 
anhydride (C) of 0.01 - 5 weight part is blended, and it is characterized by things. 



[0007] [ moreover, another thermoplastic polyester resin constituent concerning this invention ] 
thermoplasticity ~ polyester resin ~ (~ A ~) ~ 100 ~ weight ~ a part ~ carboxylic acid ~ 
reactivity ~ a machine ~ having - a polymer (B-1) ~ and/or ~ a molecule ~ inside ~ plurality ~ 
oxazoline ~ a machine ~ having ~ a compound (B-2) -0.1 - ten ~ weight ~ a part ~ and ~ a 
carboxylic anhydride ~ (~ C ~) ~ 0.01 - five ~ weight ~ a part ~ melting ~ kneading ~ carrying 
out ~ becoming . 



[0008] Moreover, the manufacture method of the thermoplastic polyester resin fabrication 
object concerning this invention is a method of manufacturing a forming object made from 
thermoplastic polyester resin, and is characterized by fabricating using the thermoplastic 
polyester resin constituent of this invention. 
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[0009] 



[Mode for carrying out the invention] Tliis invention is explained in detail hereafter. 
(Constituent) [ the thermoplastic polyester resin constituent concerning this invention ] In the 
thermoplastic polyester resin constituent which uses thermoplastic polyester resin as an 
essential ingredient The compound which has two or more oxazoline machines to a 
thermoplastic polyester resin (A) 100 weight part in the polymer (B-1) which has the carboxylic 
acid reactivity machine of 0.1 - 10 weight part, and/or a molecule (B-2), The carboxylic 
anhydride (C) of 0.01 - 5 weight part is blended, and it is characterized by things. 



[0010] [ moreover, another thermoplastic polyester resin constituent concerning this invention ] 
thermoplasticity ~ polyester resin - (~ A -) - 100 ~ weight - a part ~ carboxylic acid ~ 
reactivity - a machine - having - a polymer (B-1) - and/or - a molecule - inside - plurality - 
oxazoline - a machine - having - a compound (B-2) -0.1 - ten ~ weight ~ a part ~ and ~ a 
carboxylic anhydride ~ (~ C ~) ~ 0.01 - five ~ weight ~ a part ~ melting ~ kneading ~ carrying 
out ~ becoming . 



[001 1] The resin constituent concerning these this inventions is explained first hereafter. As 
thermoplastic polyester resin (A) used in this invention Terephthalic acid, isophthalic acid, 
NAFTA range carboxylic acid, diphenyl ether dicarboxylic acid, KOHAKU acid, adipic acid, 
sebacic acid, cycio HEKISAN dicarboxylic acid. The polyester which consists of acid 
ingredients, such as hydroxybenzoic acid, and glycol ingredients, such as ethylene glycol, 
trimethylene glycol, a tetramethylen glycol, a HEKISA methylene glycol, and cyclohexane 
dimethanol, is mentioned. Moreover, you may carry out the copolymerization of the ingredients 
of three or more organic functions other than the two above-mentioned functional constituent, 
such as trimellitic acid and PENTA erythritol. Moreover, the polyester guided from oxy acid and 
those residues, such as p-OKISHI benzoic acid. The poly ether ester which consists of a 
residue of aromatic series ether dicarboxylic acid, such as poly lactone [, such as poly PIPARO 
lactone, ], 1, and 2-bis(4 and 4-dicarboxy methylphenoxy) ethane, and the above-mentioned 
glycol ingredient, Furthermore, the copoly ester which combined the dicarboxylic acid, oxy 
acid, and the glycols etc. which were stated above can be mentioned. Furthermore, the block 
copolymerized polyester to which coupling of two or more sorts of low-molecular quantity 
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polyester was carried out using 2 functionality chain elongation agent can be mentioned. 

[0012] Polyethylene terephthalate and poly butylene terephthalate are desirable in these 
polyester. Moreover, it was obtained from fabrication operation or after-use abandonment, for 
example, the abandonment PET of the form of a film, a sheet, a fiber, a bottle cast, etc. can 
also be used. The polymer (B-1) which has the carboxylic acid reactivity machine which can be 
used in this invention means the polymer which has carboxylic acid and the functional group 
which can react. Here, although an oxazoline machine and an epoxy group are mentioned, 
carboxylic acid and the functional group which can react are oxazoline machines preferably, 
for example, in order to fully demonstrate the effect of this invention. At least one sort of said 
functional group which it has in a polymer (B-1) may be two or more sorts. 

[0013] When a polymer (B-1) has an oxazoline machine, it is a general formula (I). 

[0014] 

[Chemical formula 1] 

V 



[0015] the inside of a formula, R1, R2, R3, and R4 ~ respectively ~ independent ~ hydrogen 
and halogen ~ It is ARUKIRU, ARARUKIRU, a phenyl, or a substitution phenyl, and is R5. It is 
an un-annular organic group with an addition condensation nature unsaturated bond. The 
addition condensation nature oxazoline compound expressed (b-1). And it is the polymer 
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which has two or more oxazoline machines as a side chain which polymerizes at least one sort 
of other monomers (b-2) if needed. 



[0016] As an example of said addition condensation nature oxazoline compound (b-1) For 
example, 2-vinyl 2-oxazoline, 5-******- 2-vinyl 2-oxazoline, 4 and 4.********- 2-vinyl 2-oxazoline, 
4, and 4-********- 2-vinyl 5, 5-dihydro4H-1, 3-OKISAJIN, Although vinyl oxazoline, such as 4, 4, 
6-bird ******- 2-vinyl 5, 6-dihydro4H-1, 3-OKISAJIN, 2-isopropenyl 2-oxazoline, 4, and 4- 
********- 2-isopropenyl 2-oxazoline, is mentioned, it is not limited to in particular these. Also in 
the monomer which has these oxazoline machine, since [ for acquisition / that 2-isopropenyl 2- 
oxazoline is easy and ] reactivity is good, it is desirable. 

[0017] Although the amount in particular of the addition condensation nature oxazoline 
compound (b-1) used is not limited, it is desirable among an oxazoline machine content 
polymer that it is [ 0.5 weight % or more ] less than 50 weight %. Less than 0.5weight % of the 
quantity of fabrication nature and the heat-resistant improvement effect is inadequate, and 
even if it uses it 50weight % or more, an effect does not change but is economically 
disadvantageous. 

[0018] If a monomer (b-2) besides the above does not react with an oxazoline machine but are 
addition condensation nature oxazoline (b-1) and a copolymerizable monomer There is no 
restriction in particular and For example, methyl acrylate (meta), acrylic acid (meta) butyl, 
(Meta) acrylic ester [, such as acrylic acid 2-ethylhexyl, ] (meta); (meta) ~ unsaturated nitrile [, 
such as acrylonitrile, ]; (meta) ~ acryl amide ~ Unsaturated amide, such as N-methylol(metha) 
acrylamide; Acetic acid vinyl. Vinyl ester, such as propionic acid vinyl; Methylvinyl ether. Vinyl 
ether, such as ethyl vinyl ether; Alpha olefin; VCM/PVC, such as ethylene and propylene. 
Halogen-containing [, such as a vinylidene chloride and fluoridation vinyl, ] alpha and beta- 
unsaturated monomers; alpha, such as styrene and alpha-methylstyrene, and beta- 
unsaturated aromatic series monomers are mentioned, and one sort or two sorts or more of 
these mixtures can be used. 



[0019] When a polymer (B-1) has an epoxy group, it is the polymer which has two or more 
epoxy groups as a side chain which polymerizes the same monomers (b-2) of other as at least 
one sort of above-mentioned the monomer (b-3) which has an epoxy group, and if needed. As 



)://dossier2.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eiie?u=http%3A%2F%2Fdossier2%.. 



11/10/2008 



Page 8 of 22 



an example of the monomer (b-3) which has said epoxy group For example, the glycidyl ester 
of unsaturated organic acid, such as metaglycidyl acrylate, glycidyl methacrylate, glycidyl 
ethacrylate, and itaconic acid glycidyl; although glycidylethers, such as allyl glycidyl ether, etc. 
are mentioned, it is not limited in particular. Also in these, metaglycidyl acrylate and glycidyl 
methacrylate are desirable. 



[0020] A polymer (B-1), for example An addition condensation nature oxazoline compound (b- 
1) and/or an epoxy group content monomer (b-3). And the monomer ingredient which consists 
of at least one sort of other monomers (b-2) if needed can be conventionally manufactured by 
the well-known polymerizing method, for example, a solution polymerization method, the 
suspension polymerization method, the emulsification polymerizing method, a bulk 
polymerization method, etc. In measurement of GPC (gel permeation chromatography), the 
number average molecular weight of the polymer (B-1) which has the carboxylic acid reactivity 
machine used in this invention has the desirable range of 1000-20000, and especially its range 
of 1500-10000 is desirable. Since the molecular weight of the constituent of this invention with 
which a number average molecular weight is obtained by less than 1000 is not enough, even if 
there is a tendency for fabrication nature to worsen, and the heat-resistant improvement effect 
moreover also tends to decrease and it exceeds 20000, it is in the tendency which is inferior in 
the fabrication nature of the constituent of this invention obtained. 



[0021] Although the supply form in particular of a polymer (B-1) is not restricted, the field of 
handling to a solid or an organic solvent solution is desirable, and especially a solid is 
desirable. [ compound / (B-2) / which can be used in this invention / which has two or more 
oxazoline machines in a molecule ] For example, 1, 3-FENIREMBISU (2-oxazoline), 1, 4- 
FENIREMBISU (2-oxazoline), 2 and 2-screw (2-oxazoline), 2, and 2-screw (4-******- 2- 
oxazoline), 2 and 2-screw (4 and 4-********. 2-oxazoline), 2, and 2-screw (4-ethyl 2-oxazoline), 
2 and 2-screw (4 and 4-********. 2-oxazoline), 2, and 2-screw (4-pro ****- 2-oxazoline), 2 and 2- 
screw (4-butyl 2-oxazoline), 2, and 2-screw (4.********. 2-oxazoline), 2 and 2-screw (4-phenyl 
2-oxazoline), 2, and 2-screw (4-cyclohexyl 2-oxazoline), 2 and 2-screw (4-benzoroux 2- 
oxazoline), 2, and 2-ethylene screw (2-oxazoline), 2 and 2-tetramethylene bis (2-oxazoline), 2, 
and 2-HEKISA methylene screw (2-oxazoline), 2, and 2-octa methylene screw (2-oxazoline), 2, 
and 2-ethylene screw (4-ethyl 2-oxazoline), Although screw oxazoline compounds, such as 2 
and 2-tetra-ethylene screw (4-ethyl 2-oxazoline), 2, and 2-SHIKUROHE xylene screw (4-ethyl 
2-oxazoline), are mentioned, 1 and 3-FENIREMBISU (2-oxazoline) is mentioned preferably. 
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[0022] The carboxylic anhydride (C) used in this invention has two anhydrides of aronnatic 
series tetracarboxylic acid, especially pyromellitic acid 2 most desirable anhydride, for 
example. As other useful carboxylic anhydrides, for example 3, 3, 4, 4'-diphenyl tetracarboxylic 
acid, Tetracarboxylic acid, 3, 3 and 4, 4'-benzoFENON tetracarboxylic acid, (Pelli ****- 3, 4, 9, 
and 10) 2 and 2-bis(3, 4-dicarboxy phenyl) propane, bis(3, 4-dicarboxy phenyl) ether. 
Anhydrides, such as bis(3, 4-dicarboxy phenyl) Sour Hong, 1, 2 and 3, 4-cyclo butane 
tetracarboxylic acid and 2, 3 and 4, a 5-tetra-KARUBOKISHI hydronalium franc, phthalic acid, 
and maleic acid, are mentioned. 



[0023] A carboxylic anhydride (C) may be a polymer, for example, may be the copolymer of 
styrene and a maleic anhydride. [ one form of the thermoplastic polyester resin constituent of 
this invention ] The compound (B-2) which it has two or more oxazoline machines to a 
thermoplastic polyester resin (A) 100 weight part in the polymer (B-1) which has a carboxylic 
acid reactivity machine, and/or a molecule 0.1 - 10 weight part, A carboxylic anhydride (C) is 
the form which it comes to blend at a rate of 0.01 - 5 weight part. This form Resin (A), a 
polymer (B-1), and/or a compound (B-2), And [ may be the form contained in the state of a 
mixture without an acid anhydride (C) reacting mutually, and ] You may be in the state to which 
a part of each ingredient reacted, i.e., the form which a mixture and a reaction thing coexist 
and is contained, or each ingredient may be the form contained as a reaction thing which 
reacted completely. 



[0024] [ moreover, the form of another thermoplastic polyester resin constituent of this 
invention ] The compound (B-2) 0.1 - 10 weight parts which have two or more oxazoline 
machines in the polymer (B-1) which has a thermoplastic polyester resin (A) 100 weight part 
and a carboxylic acid reactivity machine, and/or a molecule, And it is the form which carries out 
melting kneading of the carboxylic anhydride (C) 0.01 - the 5 weight parts. In this form, resin 
(A), a polymer (B-1), and/or a compound (B-2), And some acid anhydrides [ at least ] (C) react 
by melting kneading, and the resin constituent pass this specific reaction form is not only 
excellent in a mechanical property and endurance, but has especially the fabrication nature 
which was fully excellent preferably. Once pelletizing melting kneading of each of this 
ingredient using one axis or a biaxial extrusion machine, fabrication may be presented with it 
and fabrication may be immediately presented with it after melting kneading. Moreover, even If 
it carries out melting kneading processing of said each Ingredient at once, each Ingredient Is 
kneaded separately, It may mix later, or each ingredient may be added In 2 steps or more, and 
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melting kneading nnay be carried out. 



[0025] If tliere are few loadings of a polymer (B-1) and/or a compound (B-2) than 0.1 weight 
part, fabrication nature and the heat-resistant improvement effect will not be demonstrated, but 
if more than 10 weight parts, the problem of physical properties falling will occur. The loadings 
of a polymer (B-1) and/or a compound (B-2) are 0.1-7 weight part, and are 0.2 - 5 weight part 
more preferably. Moreover, if there are few loadings of a carboxylic anhydride (C) than 0.01 
weight part, the forming disposition top effect will not be demonstrated, but if more than 5 
weight parts, sufficient forming disposition top effect will not be acquired upwards, and it will 
have a bad influence on the physical properties of a cast, the loadings of a carboxylic 
anhydride (C) ~ desirable ~ 0.01 - 3 weight part ~ more ~ desirable ~ 0.05 - 3 weight part ~ it 
is 0.1 - 2 weight part further more preferably. 



[0026] Under the present circumstances, the range of carboxyl group =0.1 in the oxazoline 
machine / polyester resin in the carboxylic acid reactivity machine in the polymer (B-1) which 
has a carboxylic acid reactivity machine, and/or a compound (B-2) - 3 (molar ratio) is desirable. 
Unless the physical properties of the polyester resin constituent obtained are spoiled in this 
invention, furthermore, materials (A), And/or (B-2), at the time of combination of (C) (B-1) at 
the time of fabrication Polyolefin, vinyl chloride resin, such as other additive agents, for 
example, polyethylene, polypropylene, and poly butylene. Polyvinyl acetal, polyvinyl alcohol, 
polystyrene, AS resin. Other thermoplastics, such as ABS resin, polyamide, polycarbonate, 
and thermoplastic elastomers. You may add bulking agents, such as paints, dye, a 
strengthening agent, calcium carbonate, and talc, a heat-resistant improvement agent, an 
oxidization degradation prevention agent, a plasticizer, a weatherproof improvement agent, 
lubricant, a release agent, a crystal-nucleus agent, a crystal catalyst, a fluid improvement 
agent, a spray for preventing static electricity, stabilizer, fire retardant, etc. receiving a 
polyester resin (A) 100 weight part preferably, although the amount of addition in particular is 
not limited -0-50 weight part ~ it is 0 - 30 weight part more preferably. 



[0027] Specifically although polyethylene, polypropylene, poly butylene, those copolymers, 
those mixtures, etc. are mentioned when polyolefin is included as the above-mentioned 
additive agent etc. Preferably, it is polyethylene, polypropylene, those copolymers, or those 
mixtures, and is polypropylene still more preferably. As for the desirable molecular weight of 
the above-mentioned polyolefin, within the limits of 5000-1 million is the thing of 10000-100000 
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within the limits still more preferably, the amount of addition of the above-mentioned polyolefin 
- per above-mentioned polyester resin 100 weight part and the above-mentioned polyolefin ~ 
0.05 - 10 weight part ~ more ~ desirable -0.1 - 5 weight part ~ it is within the limits of 0.2 - 2 
weight part still more preferably. 



[0028] Moreover, glass fiber, an aramid fiber, a carbon fiber, etc. are mentioned, also 
especially in inside, it is the technique well used depending on a use, for example, it is 
[ blending a strengthening fiber as a strengthening agent has desirable glass fiber and ] 
chopped glass fiber more preferably. Although not limited especially as an amount of addition 
of a strengthening fiber, in the case of glass fiber, 5 to 50 weight % is desirable to polyester 
resin, and 10 to 45% is still more desirable. Moreover, in the case of an aramid fiber and a 
carbon fiber, 2 to 50 weight % is desirable, and it is still more desirable. [ of 5 to 45 weight % ] 
If the length of a fiber is usually used length, there will be no restriction in particular, but it is 
0.2-4mm still more preferably 0.1 -5mm preferably. 



[0029] Especially as the combination methods, such as other additive agents, it is not limited 
by the compound (B-2), the carboxylic anhydride (C), and necessity of having two or more 
oxazoline machines, into the polymer (B-1) which has polyester resin (A) and a carboxylic acid 
reactivity machine, and/or a molecule. [ the thermoplastic polyester resin constituent of this 
invention ] [ blend the compound (B-2) and carboxylic anhydride (C) which have two or more 
oxazoline machines into the polymer (B-1) which has polyester resin (A) and a carboxylic acid 
reactivity machine, and/or a molecule, and ] since As compared with the conventional 
thermoplastic polyester resin constituent, it has the outstanding fabrication nature. The end 
carboxyl group, end hydronalium KISHIRU machine with which polyester resin (A) has this. 
The carboxylic acid reactivity machine in a polymer (B-1), the oxazoline machine in a 
compound (B-2), and the acid anhydride machine of a carboxylic anhydride (C) carry out a 
certain reaction or interaction, and it as a result For example, it is presumed since having long- 
chain branching etc. is the polymer which has the molecular structure which can contribute to 
the outstanding fabrication nature. On the other hand, if a process condition was not precisely 
controlled when epoxy compounds, such as screw phenol F type glycidyl ether, etc. were 
used, gelling was often caused. (Use) It is a very desirable mode to use it for the various 
forming methods as mentioned above, since the thermoplastic polyester resin constituent of 
this invention is excellent in fabrication nature, and to manufacture a forming object made from 
thermoplastic polyester resin. That is, the manufacture method of the thermoplastic polyester 
resin fabrication object of this invention is a method of manufacturing a forming object made 
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from thermoplastic polyester resin, and is characterized by fabricating using the thermoplastic 
polyester resin constituent of this invention. 



[0030] As for said fabrication, it is desirable that it is at least one sort chosen from extrusion 
molding, injection molding, blow molding, foaming fabrication, and silk-thread-spun fabrication. 
[ the thermoplastic polyester resin constituent of this invention ] Since the fabrication nature is 
fully conventionally excellent compared with elegance, the cast where fabrication nature good 
for the draw down of resin not taking place in particular in the case of extrusion molding and 
blow molding was shown, and the uniform detailed foaming object was acquired on the 
occasion of foaming fabrication and which was excellent in mechanical physical properties and 
appearance by these forming methods is obtained. Moreover, in silk-thread-spun fabrication, a 
thread piece becomes difficult to happen. 

[0031] Although the making machine in particular used by these fabrication is not limited, the 
usual injection molding machine, what is called an injection compression molding machine, a 2 
axis screw extrusion machine, a 1 axis screw extrusion machine, a 2 axis screw extrusion 
machine with a vent, a 1 axis screw extrusion machine with a vent, etc. are used preferably, for 
example. In the case of extrusion molding, it can fabricate by the usual method with the 
extrusion machine usually used. That is, it is fabricated by fusing the constituent of this 
invention with an extrusion machine, and pushing it out more nearly continuously than Di of 
desired form by a sheet, the film, etc. 



[0032] In the case of injection molding, the injection molding machine usually used is used, 
and it can fabricate it by the usual method. That is, the constituent of this invention can be 
fused within an extrusion machine, the constituent by which melting was carried out into the 
metallic mold from the cylinder can be ejected, and the forming object by which the allocated 
type was carried out to desired form can be acquired. In the case of blow molding, the blow 
molding machine generally used for blow molding of thermoplastics is used, and it should just 
perform it by the usual method. Namely, the thermoplastic polyester resin constituent of this 
invention is plasticized with an extrusion machine etc. this ~ annular Di ~ extrusion ~ or it 
ejects and annular melting or the softened middle object parison is formed, on both sides of 
this, gas is blown into an inside at a metallic mold, it swells, cooling solidification is carried out, 
and it is fabricated as a hollow body, the gas blown into an inside ~ air, and nitrogen and 
others ~ although anything may be used, air is usually used from the field of economical 
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efficiency - tine blowing-in pressure - 3-10l<g/cm2 It is desirable. Furthermore, it can also 
fabricate with special blow molding machines, such as a three-dimensions blow molding 
machine. Moreover, it is also possible to make the constituent of this invention into one or 
more layers, and to consider it as a multilayer blow-molding article combining the layer by 
other materials. 



[0033] In foaming fabrication, the melting mixture can be mixed with a foaming agent under 
high pressure, and it can fabricate by, carrying out melting mixture of a constituent, a 
thickener, etc. of this invention which adjusted loadings within an extrusion machine for 
example, and pushing out the obtained mixture to the low-pressure areas in the atmosphere 
etc. When extrusion-molding machines, such as a single axis extrusion machine, a multiaxial 
extrusion machine, and a tandem extrusion machine, can be used and it uses these extrusion 
machines as an extrusion machine which can be used by foaming fabrication, for example, 
said melting mixture is pushed out by the low-pressure area from a cap. 

[0034] The physical foaming agent which has the character to evaporate or expand by heating, 
as said foaming agent can be used. As an example of this foaming agent, for example Inactive 
gas; methane, such as carbon dioxide and nitrogen gas. Ethane, NORUMARU butane, iso 
butane, a NORUMARU pen tongue, an iso pen tongue, A neo pen tongue, norm RUHEKISAN, 
2-MECHIRU pen tongue, 3-MECHIRU pen tongue. Saturated aliphatic hydrocarbon, such as 2 
and 2-JIMECHIRU butane, 2, and 3-JIMECHIRU butane; MECHIRU cycio propane. Aromatic 
hydrocarbon, such as saturation alicycle fellows hydrocarbon; benzene, such as cycIo pen 
tongue, ethyl cycIo butane, 1 and 1, and 2-bird MECHIRU cycIo propane; 
Trichloromonofluoromethane, Dichloro fluoro methane, monochloro difluoromethane, 
trichlorofluoroethane, Halogenated hydrocarbon, such as dichloro tetrafluoro ethane; ketone, 
such as ether; acetone, such as dimethyl ether and 2-ethoxy ethanol, methyl ethyl ketone, and 
ASECHIRU acetone, etc. is mentioned, and these are independent, or can mix and use two or 
more sorts. 



[0035] In order that the amount of said foaming agent used may have the foaming 
magnification of a request of the forming object acquired. In order to be one or more copies 
preferably and to keep the dimensional stability of a forming object from more than 0.5 weight 
part falling to said melting mixture 100 weight part at the time of extrusion molding, it is more 
desirable that below 10 weight parts are desirable and it considers it as 7.5 weight parts to said 
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melting mixture 100 weight part. 



[0036] IVIoreover, in order to make air bubbles fine on the occasion of foaming fabrication, it is 
desirable to add a foaming nucleating additive. As a foaming nucleating additive, talc, silica, 
kaolin, Clay, calcium carbonate. Fatty acid metal salt, such as inorganic matters, such as 
aluminum sulfate, barium stearate, and calcium stearate. An azodicarbonamide, azobisiso 
butyl dinitrile, AZOJI carbamic acid amide, benzene sulfonylhydrazide, etc. which are the 
organic compound generated by heating inorganic gas, such as carbon dioxide and nitrogen, 
are illustrated. As for a foaming nucleating additive, it is desirable to carry out 0.01-5 weight 
part addition to the resin constituent 100 weight part of this invention. Moreover, when carrying 
out foaming fabrication, in order to improve fabrication nature, a well-known reaction 
accelerator can also be used. For example, they are the metallic compounds of I, such as 
sodium carbonate, II, and III fellows, organic metallic compounds, such as aluminium stearate, 
etc. The amount of addition is a range with 0.01 - 5 weight part desirable to the resin 
constituent 100 weight part of this invention. 



[0037] When obtaining polyester fiber by silk-thread-spun fabrication, the silk-thread-spun 
process condition of a usual state method can be adopted, but as a silk-thread-spun speed, it 
is a part for 1500-4000m/more preferably by 1 500-5000m/by 1000-6000m/. Moreover, even if it 
rolls round the line of thread by which melting silk thread spun was carried out as it is, the 1st 
heated roll once takes over. Even if it extends between the 2nd heated roll and rolls round after 
heat fixation (what is called silk-thread-spun direct extension), once cooling below to the glass 
transition temperature of polymer on a silk-thread-spun line, you may roll round after through 
and heating extension in a non-contact hot tube. 



[0038] 



[Working example] Although this Invention is explained concretely below, this invention is not 
limited to these work examples. (Molecular weight) The number average molecular weight of 
the polymer was measured by gel permeation chromatography (GPC). (Intrinsic viscosity (IV)) 
It measured at 25 degrees C using the mixed solvent of 6:4 (bulk density) of phenol and tetra- 
chloro ethane. 
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[0039] (Evaluation of fabrication nature) Foanning fabrication nature: O Foanning magnification 
is 20 or more times. ** foaming magnification exceeds 10 times, and tliey are less than 20 
times. X Foaming magnification is 10 or less times. Blow-molding nature: O A draw down does 
not occur but a thick uniform cast is obtained. The tear at the time of ** blowing in may take 
place. X The tear at the time of a draw down or blowing in takes place. Injection-molding 
nature: O Surface appearance is good, x There is a wave a little. Silk-thread-spun fabrication 
nature: O Good [ be / no thread piece / and ]. x A thread piece occurs frequently. 



[0040] [Example 1 of reference] 665 copies of toluene was taught to the flask equipped with a 
churning machine, the reflux condenser, the nitrogen introduction pipe, the thermometer, and 
the dropping funnel, and it heated at 90 degrees C, pouring nitrogen gas gently. The mixture 
which consists of 512 copies of styrene, 128 copies of 2-isopropenyl 2-oxazoline, and par butyl 
0(made by Nippon Oil & Fats Co., Ltd.) 25 copy was dropped there over 2 hours. Furthermore, 
after completing a reaction for churning continuously [ 90 degrees C / for 6 hours ], it cooled to 
room temperature and resin solution was obtained. Next, after moving the obtained resin 
solution to the rotary evaporator and distilling off toluene by a predetermined temperature and 
pressure, the residue was ground and the oxazoline machine content polymer (B-la) was 
obtained. By the IR spectrum, when 1655cm-1 had characteristic absorption, it checked that 
an oxazoline machine existed in a polymer (B-la). 



[0041] It was 6000 when the number average molecular weight of the obtained oxazoline 
machine content polymer (B-la) was measured in GPC. [Example 2 of reference] Except 
having replaced said 2-isopropenyl 2-oxazoline with glycidyl methacrylate, it carried out like the 
example 1 of reference, and the epoxy group content polymer (B-lb) was obtained. By the IR 
spectrum, when 910cm-1 had characteristic absorption, it checked that an epoxy group existed 
in a polymer (B-lb). 



[0042] It was 6000 when the number average molecular weight of the obtained epoxy group 
content polymer (B-1b) was measured in GPC. [work examples 1-4 and comparative examples 
1-5] ~ thermoplastic polyester resin PET-1 (the Kanebo make ~) Brand name : PERUBETTO 
PBK-1, an oxazoline machine content polymer (B-la), An epoxy group content polymer (B-lb), 
1, 3-FENIREN screw oxazoline (It may abbreviate to Ox compound hereafter) screw phenol F 
type glycidyl ether (It may abbreviate to Ep compound hereafter), pyromellitic acid 2 anhydride 
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At least one sort chosen from (abbreviating to PIVIDA liereafter) was supplied to the biaxial 
extrusion machine at a combination rate (weight part) shown in Table 1, after carrying out 
melting kneading, it cooled and the resin constituent pellet was prepared by the SUTARANDO 
cutter. Moreover, the result of having measured IV of the pellet obtained by carrying out 
melting kneading was shown in Table 1. 



[0043] In work examples 1-4 and comparative examples 1-4 Using the obtained resin 
constituent pellet, [with a blow molding machine (Placo Make, S-45ND) ] The Di (diameter [ of 
50mm ] of dice, dice interval of 3mm) temperature of 270 degrees C, the tool temperature of 
80 degrees C, and blowing-in pressure 5 kg/cm2 Average 2.5mm in thickness, and the 
cylindrical hollow container of 500 cc of net weight were fabricated, and blow-molding nature 
was evaluated. The evaluation result was shown in Table 1. 



[0044] Furthermore, in work examples 3-4 and comparative examples 1-4, the obtained resin 
constituent pellet was introduced into the injection molding machine (the Sumitomo Heavy 
Industries, Ltd. make, SG25-HIPRO Mil), it fabricated with the nozzle temperature of 280 
degrees C, the barrel temperature of 280 degrees C, and 70% of a filling pressure, and 
injection-molding nature was evaluated. The evaluation result was shown in Table 1. In 
addition, a molecular weight is less than 1000, and the screw phenol F type glycidyl ether used 
by the comparative example 5 is manufactured without passing what is called through a 
polymerization reaction in a manufacture process, and does not correspond to the polymer (B- 
1) said to this invention. 



[0045] 
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[Table 1] 
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[0046] [work examples 5-8 and comparative examples 6-10] ~ thermoplastic polyester resin 
PET-1 (the Kanebo make ~) Brand name : PERUBETTO PBK-1, an oxazoline machine 
content polymer (B-1a), An epoxy group content polymer (B-lb), 1, 3-FENIREN screw 
oxazoline (It may abbreviate to Ox compound hereafter) screw phenol F type glycidyl ether (It 
may abbreviate to Ep compound hereafter), pyromellitic acid 2 anhydride At least one sort 
chosen from (abbreviating to PMDA hereafter), And talc is mixed with a tumbler as a foaming 
nucleating additive at a combination rate (weight part) shown in Table 2. It supplied to the 
extrusion machine hopper, melting mixture was carried out, the foaming agent (iso pen tongue) 
of 4 weight parts was poured in into the melting mixture from the extrusion machine middle, 
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from the nozzle metallic mold, the shape of a rod was made to carry out extrusion foaming into 
the atmosphere, it cooled, and the foaming object was fabricated. The preset temperature of 
each part of an extrusion machine was adjusted within the limits of feed section:268-280 
degree C, compression part:285-290 degree C, fusion zone:274-283 degree C, head part:280- 
290 degree C, and metallic mold:265-270 degree C. The foaming fabrication nature of the 
acquired forming object was evaluated. The evaluation result was shown in Table 2. 

[0047] In addition, a molecular weight is less than 1000, and the screw phenol F type glycidyl 
ether used by the comparative example 10 is manufactured without passing what is called 
through a polymerization reaction in a manufacture process, and does not correspond to the 
polymer (B-1) said to this invention. 

[0048] 



[Table 2] 
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[0049] [Work examples 9-12 and comparative examples 11-15] Thermoplastic polyester resin 
PET-2 (PET pellet collected from PET film fabrication waste), An oxazoline machine content 
polymer (B-la), an epoxy group content polymer (B-lb), 1, 3-FENIREN screw oxazoline (it 
may abbreviate to Ox compound hereafter), At least one sort chosen from a screw phenol F 
type epoxy resin (it may abbreviate to Ep compound hereafter) and pyromellitic acid 2 
anhydride (it may abbreviate to PMDA hereafter) was supplied to the biaxial extrusion machine 
with a vent at a combination rate (weight part) shown in Table 3, and was fused at the barrel 
temperature of 280 degrees C. Melting silk thread spun was carried out by the usual state 
method using **** after melting extrusion, and it rolled round by a part for 5000m/in the nozzle 
temperature of 280 degrees C, and rolling-up speed. Moreover, **** in front of silk thread spun 
was taken out, the result of having measured the IV was shown in Table 3, and the evaluation 
result of silk-thread-spun nature was also further shown in Table 3. 
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[0050] In addition, a molecular weiglit is less than 1000, and the screw phenol F type glycidyl 
ether used by the comparative example 15 is manufactured without passing what is called 
through a polymerization reaction in a manufacture process, and does not correspond to the 
polymer (B-1) said to this invention. 



[0051] 



[Table 3] 
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[0052] 

[Effect of the Invention] According to tlnis invention, tlie tliernnoplastic polyester resin 
constituent which it not only excels in a mechanical property and endurance, but has the 
fabrication nature which was fully excellent can be offered. Especially the thernnoplastic 
polyester resin constituent of this invention has a high nnolecular weight and IV, and can also 
give intensity, such as toughness. Fabrication nature specifically good for the draw down of 
resin not taking place in the case of extrusion molding or blow molding is shown, and a uniform 
detailed foaming object is acquired in the case of foaming fabrication. Moreover, since 
stickiness and toughness are given to resin, it is hard to generate the tear of the cast in the 
case of blow molding etc. Moreover, in silk-thread-spun fabrication, the problem of a thread 
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piece becomes difficult to arise. 



[Translation done.] 
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x% htiJVif'.ym^^'&mi-M'fhm^^ ( b - i ) t 
{±. i3}vif^ywh'm\^^h'^mm:-^hm^-k\^ 

0. ^^x\ AJi-^^ymtKmLoimmt^i. mi 
«\ 5^df^f"/yys. x*°^i^sA^^^f^>^^|,:^)^ 
mcm^i:+'&iz^m^'^ifzibizi±^ nti<i^. ^ 

jf^fy-y yST-*l> . S^ft ( b - 1 ) ^tcWt-^ mis 
20 tlgSii, l«fl>2«l:J,±f*'5Ttj:v\ 

[0013] s^fr ( B - 1 ) ;ii^^-ifvy ya^^^ 

1. Jl-^{±. -fct ( I ) 

[00 14] 



R' C C R" (1) 



30 




[0 0 15] (j^ffJ. Ri . R2 , R3 . R* l>±^tl^' 
fiMc^kS. ^Nn^'y. T/t'df/i^^ T7;k^;k. 7x 

mm^m-yimmmmxhi ) xm^tLi,mm 
^m^^vv yiti^m ih-i ) . axif. -m^zm 
tx'yti:< 1 1 1 m^mc^Mm^ ( b - 2 ) ut 
^:i> , (iM t L ■<:aa(i(7),^^-)fy y ym^^thm^ 

[0016] mie#aDfi^tt^^-9-y y yit^m ( b - 
1) (nmmtLxii. tztm. 2-\L=.)v-2-t 

^^fy y y , 5 -^f■;^- 2 -h':i;^- 2 -^dr-.?-y ij 
y, 4, A-lyM-)V-2-yz=.)V-2-t^-^V^) 
y, 4, 4->-';<^;P-2-b'ri;l^-5, 5-i>"hKP 

-4H-1, 3-t^^-Jy. A, A, 6-Y^)M-lV 
-2-b--/l^-5, 6-i>'bKn-4H-l , 3-^^ 

-y-i-'y, 2--f y7°n^-;L'-2-:t^-+?-y"yy. 4, 
4 -i^'^^/k- 2 --^^ yro^-zp- 2 -^^-tfyy y 
50 ^c?)b'-;l':t^-9-yyy*W^>ix-g.:6\ #t>Ifi,^>t 
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^ #*#:<7)ttiT' 4) . 2 - y Tn'^:!;!^ - 2 - :t^^fy' 

[0017] mnm-^^yi-^^Yu yit^m ( b - l ) 

i^ffifflfi(i:!ff tcpis^^ii. ^>^^Ti±*i^*\ yy 
0. 5fis%;;i±5 osfi^bis-c- 
fc !> ^ t *^'a 4 L I ^ „ 0 . 5 ai%*}1|c7)ftT1i . fiitJEJ 

m%a±m^Lx i^mmt^h^i". um^zypmTh 

[0018] mmcn^m.w ( b - 2 ) t ^^-»?-y 
u y» t Kjc-t^f . mm^m^^v u y ( b - 1 ) 

y h U ;t/^ ; { ;^ ^ ) r :7 U ./I T 5 F . 

; j<f-)V\L-)lx.—'ril\ xf-;l. fr:;i/X— r/t/ 

a-^i')vxi'vym<7^a. &-y^-m^^m=ty 

[0019] W^W ( B - 1 ) tj^J^Tr^^i^mi:^-fh% 
^(i. x.t^Jf ^S^#t§*if*; ( b - 3 ) . J3j;i;;\ 

#: ( b - 2 ) ^a^LT^rl. . mm± tT^flii^X;!^ 

#fi#: ( b - 3 ) i^^aft^Jt LTJi. i^J;t{f . 7if ^))V 

l>^><7)-rii:^ri\ iiiA,<7J43T'{>, r^"J/Hg^'-y 

[0 0 2 0] S-^ft ( B - 1 ) (i, f^i/ijf , fiSnS^tt 
y^t-^ft ( b - l ) fcj;t^-/4^:{ix4?^i^ 
(b -3) . a^U. i£^Stj£tT^^=^< 
1 1 1 W^'mW-V^ { b - 2 ) *^ii>^:S WfrjSii- 

^HJ!(:i5V^Tfigffl§n^;i?;l^7}<-yigRjettS^^-t-^fi 

^ft ( B - 1 ) mi.'^n'ji^mi. Gpc 

x-ix H y ^ n V f 7 ^ - ) cOiPiJjEtfcV . 1 0 
0 0-2 0 0 0 0c0iEllAW4L<. 1 500—100 
0 OtOKTO^'fftCfft LV-i. Sc^%5^^^:a:6il 0 0 0* 
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±S6ftt^-^<=5:'9*^"^T&0, 20 000&a 

[002 1 ] S^#: ( B - 1 ) cOffi*^?15SJJ±#(C$IJR5§ 
4L<, #miff:5*W4t^^. *»0Jtcfcv^TffifflT-# 

'A^Mzmioy^^^v ') ym^^^UY/m (b 

10 -2 ) tii. 1, 3-7x-L-yh'X ( 2-:t 

^WJy) , 1, 4-7x-pyf;^ (2-:t^-9-y" 
yy) . 2, 2-h'x (2-^^-df^fyyy) . 2. 2- 

(4-;^^;L— 2-:^^-i?-yyy) . 2, 2-tX 
(4, 4-j;;<^;^-2-2j-^ifv'yy) . 2. 2-h' 

X (4-x^;p— 2-^^-^fyyy) . 2, 2 -fx 
(4, 4->''x^;^-2-^^-^^fyyy) . 2. 2-t' 

;^ (4-ynb°;P-2-?j-^-tfyy y) . 2, 2-b-;^ 
(4-7'-f;l--2-:t^-9-y"y y) , 2, 2-b'X (4 
-^^y;!-- 2 -:t^-*fy y y ) , 2 , 2 - b'X { 4 - 

20 7xx;w-2-3r^-9-yyy) , 2, 2-b'y. (4-y 
i;'n's,^y/i/-2-^^-9-yy y) , 2, 2-b'x (4 
-'^yyvp-2-jr^wyy) , 2, 2-x-fixyb' 
X (2-5j-^-tfyyy) . 2, 2-7"b7^^^yb-:^ 
(2-^='f^fyyy) . 2, 2-^='f^f^^L-yt'x 
(2-^=sf^?-yyy) . 2, 2-^^3'^f-^ybx 

(2-5j-dfifyuy) ^ 2, 2-x^Ixyb'X {4-x 
f-;i^-2-:t^-»?-yy y) , 2, 2—fh7xf-^yb- 

X (4-x^;l.-2-^^Wy y) , 2, 2-y^?n 
^^yL-yfx (4-x^/L-2-,i-^-9"yy> ) 
30 b-x:t=^-tyyy'ftMi5*w^^ii^/5\ #4t<i±, 

1, 3-7x-P'yb'x (2-^^-9-yyy) tfmit^ 

[0022] immiii\^xm^^tihi]}Vif^ymm. 
!|% (c) (i. mm. '^^^^Y'ytiivif^ymnzM-^ 
m\z\^uyi.^}'';vmzM-mii^9Lm±\^\\ i<n 

ffi<7)^rffl^r?!?;v#'yK*7M%fc LTi±, mm. 3, 
3' , 4, 4' ->'7x-/L'xb7*;k#'ys. e^y 
i^y-s, 4, 9, 1 0) f-by^/^^'yffi, 3, 
3' , 4. 4' -<yy7xyy7'b7;^;i-;}^'yi8, 

40 2, 2-b'X(3, 4-y;^?;^*'^y7x-;l') 7•oy^° 
y. (3. 4-i^';?&;P-4i'^y7x-;^) x-^;^, 
b';?.(3, A-Vi])Vif-.^i/-7x.-)V) X}Vir^y. 1, 

2, 3, A.-i^'^uf^y'fV'yfDX'i^^ym. HiJI. 

2, 3, 4, 5-Tb7;^?;l-*"^i^bK077y. 7^ 

;n§. ^p-^yM^c?)ii*ii*^w^ii^. 

[0023] tDV^^y^mh ( C ) (a^#:T-fcoT 

hx<. mm. y~.^vyh^7Y.-^vAyW(r)^WisW. 

T-S,'>Ti *||BgiO»W[4;^°yxXT«§ffl 
jjglico— 3£om»JJi. it^iitt*.°yxxT;WSIi (A) 

50 1 0 osaistsL. fDV^'.ymK&m^^'thm^ 
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#: (B - 1 ) i5xz//ttzi±^'p{zmmm^^v'u 

^^ji^^ymmm ( c ) *i o . 01-5 mmmm-^T 
m-^^iix^j:mmx'h^. ^mma. isii (a) . 

s^* ( B - 1 ) axv^/tfdm-^m ( B - 2 ) . 

ig*7Ml3 (C) *^5v^t^ffiiJ-f{c?M^i?)«ffi 
XhJ:VK 

mmmmtrnmit. mm^^u:r.x^mm (a) 
1 0 osMM. :(rfi-^^yMK!mmi^-tim^m ( e 
- 1 ) i5XU/ttzi±^^mm<D:^^^Yuymi 

^^^€-^1) (B-2) 0. 1-1 OMgP. fcJ:tX. 

Afit^ymmym ( c ) 0 . 01 - 5S*si5^fii*m 

( A) , m^i^ ( B - 1 ) }i2:^/tfzlii\:-^m ( B- 

2 ) , mmym (c ) «:'>^~< t i^-mnmi 

iJia(c J; -? T^KJS t , ^ ^O^f S<?3K)Effi?PJS:g-Ctf ^>ii 

mmmm. m&m\i. mxmzmtiim-fx^j: 
<. +mzimfzmmmizmL<^-ti. 
^mmmm\t. mttiit2w^^mmmLx 

mi-ryi^m&^nmLxi,, htui, 
w\"{zmi\i^f-p^Mf^t;Ltz^. ^m^2mmz 

[0 0 2 5] fi-^ft: ( B - 1) iii:tf/tfzm\L-^^'n 
( B - 2 ) coie^S//i- 0 . 1 fiSfJ J; D ^ h . sSff^ 

v^t, !tJ!itt*^ffiT^s^tforaMA^m-rs. a-^* (b 
- 1 ) uku/ttzmt-^^ ( B - 2 ) (m^mt. u 
tL<i±, 0. i-7mMmxh^, i:^mL<i±. 

0. 2-5a*iPT-j>^, ^fc. Aii't'ym^7m 

( C ) «S^i*J 0.01 mSMX D iJ-^^rl > y 

]fm\^±mmm ^tits^^^iz^ f&ms,(7)mzmmm 
^:H-x.h, ^jv^r^ym^Mk (c) mv^mi. m^l 

<i±. 0. 0 1-3SSai. J;D*ftL<(±. 0. 05 

xht. 

[0026] Z(r>m. ;*;P^>^RJsEttK^*-ri.«^ 
ft (B - 1 ) '^co:^}Vt:ymRm^miiXV^/tfzim 
^!f^ ( B - 2 ) ^m^-^y y y*/^ y xxt^pmm 

^(r)AJl^^^yjim=0. 1—3 (^/l^ib) cDIeTOW 
(A). (B-1) iJit^y^fdi (B-2) . (C) 
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ioE^i^, i^Sft. i&comam. mm. ^Kuxf-p 

-;l/r;P-rj-;K ^UXi-Uy. ASMIII. ABSit 

10 ssM, mmv£'dmMhx\.i.\^.. \tMmm 

\,zm.%^Kts:\^tiK fft L<«±, *°yxXT;HSSI 

(A) 1 0 omggptc^L. o-^somagp. 

L<{±. 0-3 0M:gET-^^So 
[0027] ±fEc7)^ailS'J^t tT. ^U^^7 ^ y& 
^tfJl^ii. ftftWtti. ;ifjx^py. ;Ky7°nep 

«?Ff^^^*)T-$) 19 , $ til i L < {± , y 7°n h° yx 
20 ±fE^°yi-U'7^y«ff4Lt>^-^»(i. 50 0 
0--1 0 0 0 0 0 0(?:)tEllrt, S^^tiffS t<{ii 0 0 
00-1 0 0000cDiEHf^cOt<7)t'$)^. iiB^y^r 

1^7 ^ yarmmt. mM'i^s^y^^ivmm 1 0 oa* 

SB^TtOs ±fE^y:t^7^y*i, 0. 05~10fi* 

SE. .tOWf-KiiO. l-5^t&K. ?5A>(ctliL< 

[ 0 0 2 s ] i/L 'Ii.fLffilt I OifUMiffiM^i-l.^ 
30 ^ ^ m^zf] -7.mWMt L < OSS U 

\^x\im^zwm.^hf£\^iiK t° y ^y.^rmmm l 
X. :Vyxmk(/)^\±5-5omm.%tmtL<. 1 

0-4 5%>&J§^>t=ffi;Lv\ ttz. r=7^YWm. ii 
-;J^>WtO%^{i:2-5 0a*%*i#tt<. 5-4 

5aM%*i'$^,(ci!faLv\ «tt<7)^^ti:. M^ffl^^S 
^$T-Miiflf(c$ij[!g{i^:v^*\ *ftt<{iO. 1-5 

mm, ^h\ZWtV<\i^. 2-4mmf'J)|>„ 
[0029] 4^°y xx-r./MSSi ( A ) . ;^;l-;}^>igs:j£ 
40 ( B- 1 ) iim/±fz\i'jt^^\z 

ascojf^H^yy y» ^*t-i.-fk^sf^ ( b - 2 ) . 

*>S*7jcft (C) , fcj;tA''£^gtiO-e(7)ffi£7)fgMiJ 

^Stt^y x;^^^!^^*}^, 4^ y xxr;^^Sl 

(A) , ;^;P#yKKJt&ffia^*i-|.a-^ft (B - 1 ) 
*5j:tA"/t f^{±^^t13^^alSE^0:t^^fVy y»^*t-i> 
(B-2) . f])v^^ym^im (c) ^e^lt 
^:-i.£oi:-, mk(?^m^mm-^ y xxr/wsMMfi^t 

50 7^;«i (A) m-fh^^fijvmyiv^. *St F 
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^j^z^jim. M-^* ( B - 1 ) ipcoAjv^.ymRJ^^ 
it-^ij (B-2) f^m^^Yuym. :(i)]^t'ym 
(c) <7)mm7iimmtf^. ni^tf<^Km&^^im 

[0 0 3 0] mtimi. n^m^}. 70- 

t h 1 mx'h h^b mit u\ t^mmfmm\i^; y 20 
:i:~XT)immmm\i. x^mmifm^&i^zitKx^ 

^zmmff^Yn—f-^yifim^ i^^\,zmmmmi^^ 
L.tfz. mM.m(^mz\ti^-wm:wmtmi^ 
ti. Lfi^crym-^m^zi^nwmim. ^m^z 
rnifzmmn^^fih. ±tz. mmMi.zii\^x\i. 

mtii:fm^'0^z<<^£t, 

[0 0 3 1 ] zK^.cnm^xm^-^mfmmm'^^ 

Kyhm-mx^v^-wm. <yhm- 

mcom-^i±. mmmuhtitmm^zx'o. mmcDiim 
rmmx^h. bp*,, ^^mmmmmxmm 
t, pmcomcor^ ^mmmizwLin-tztT. ^ 

[0 0 3 2] Miii&mcr)mi^li.. m'^m ^htiMiiii& 

mm^hfzmf&w^MH^L, pnmm}mzmm^iifzm 40 

<7)»^«;i^ y xxf-;kffi||*M!t%^ff m^^T^M-fl: 

mmitt, ^^ftitLxm^^tii, ^mzmjAts% 
mz-ov^xi±. m.m^<^mMX"Lxui}\ 
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g/cm2 mitu\ mz{±. 3d:7tyn~fSMim 
c^^mv'n-mmx'mB-ti^ki^x^i. tt:. * 

bm^^h-^tx^my^-mBShbti^t i,-^mxh 

[0033] wmM(^imi^\t, mm. le^fi^MS 
Lfzif%m(7ym.m>Kbmm\ts:}i^w\mnxmmM.-t; 

^(^ytm&ti^'\iA^m]±fxwMmft.i^L. 
titzMiim^±%^tc ifc^MEmizwLmLxmmj 
o^b ^ h . mmMxm v^hzb fj'^x ^mmm 
bbxii. mm. mwm. mwm, ^y^i^ 
mwmzmmmmr'^^^h^bii^xt . ^tii^^ 

[0034] mmm^b im,z^ -^xwm 
\^\jwmfh>^^^-M-th'imwmv£)i^m\^h^b 

ii^x^h. za^wm\m\bLx\t. mm. m.i^ 

)V'?)V'7'^y. -^vy-i^y. j}\-'7}V^y-9y . Av^ 
y^y. ^-i^'^y^y. j)V'7)V^^-^y . 2-y.^iv 
^y^y. 3-A^)i'^y9y. 2, 2-y'j<^ji7y 
y. 2, 3-i-'^^yi/7-^y^fc?)iaftlilSKMbK 
« ; p<^;^i^^'^7°m^°y. iy^u^y^y. x-f-zi^^- 
if\jy^y^ 1,1, 2-by^-?-/Pi^^nTnA°y^ 

acommmmmmt^m <y^y^xb-mmmmt7i<: 

S; hy :7nn^:y7;k^o^^'y, i>'^oo7;t/:ta 
:^^y. ^y-^uai/yii^ajA^y. ^y^'^^^y 

7 ^y ^ V9xiWTVyv ^-nx 9 yts: 'Eay 
^\uyy\m\\^m; >';<^/Lx— rA. 2-xb^>- 
x^ y-;k^t"tfOX— f;P ; 7^Yy. ^^;I/Xf-;l/ir 

i^iii>Ji#^ST\ X(i. 2at]l±&ii^LTfflV^I,>Ii: 
t^X'^t. 

[0035] lufE^MIi7)ffiffl*«±. #^>fiS^^ft^P 

?4ii oosMgptcJtLr. 0. 5mmi:}.h.mL< 

5ge*WL^rv^ j; 3 {z-rh\z\t^ mimmMi^m 1 0 
0 sfispicit L ■<: . 1 0 ssa5tiT*iff 1 1 < . 7 . 5 

[0 0 36] ^fc. igfSjSffiJt^nL, j\?a^»<t-i. 
tzMz. mm\mMfh^bmtu\ mmm 

bLX\i. 9}V9. l^'iij. At'Jy. "PV-. W^i] 

)V'^^j^. w^7)Vi=.^mcr>^mm. ^.y-r^iy 
KA-y^A, x^-7^)ymiiivi^^mmm^m 

^. imtm. mmmin^m^'x^imfh^uzx 
'9»*t-?.^■K-&^^T■■^>l>Ty■vx?;^#■yT5 t 
v't x-f -/yi-)V'J- V ^})V, Ty'i>'7);ws's yKT 5 

Ky^yX)V^.:::^)V\LYy=JYmmn'7f-s^flh. % 

mmu. wmmmmmnQQMmmmLx 
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1 1 

0. 0 i-5mRmi}i\sttcomtu\ ttz. m& 

^i. II. II mw^M-ft-^ij^. xf-ruymr 

li. *^0flMi*Mfti 0 ofiSg^tcS^t, 0. 0 1 
[0 0 3 7] »*l^gJE^^^j;-5T*°yxx7^;^«^^f ^ 

tLT(±, 1 00 0-600 Om/:b\ l!f^L<{i. 1 10 
5 0 0-5 0 0 0m/:J^. X^MtKli. 1 5 0 0- 
40 0 0m/*fS)S„ tfz. mmm^iii::^.^^:^ 

-myxmm&mmz}%&Lfzm. i^mmt^-y hi- 

[ 0 0 ? S ] 

( 5]-^ i ) mi^i^mk'^mi'm . y/u^ ^- ^ x- > 

(GPC) izX-yXm&Uz. 
( I V) ) 7a:y-;P-t7"b7^'nnx^y 

[0 0 3 9] (jtff>l4i0fFfi) 

mmm. o ^faf§**^'2 0fgj.:i±« 

A 1 0 mmtX 2 0 f§*ii, 

X igiafsw/>'i of§tJ.T„ 

7'n-)3!cff^'l4 : O ^'^-^•>>y;:l^■^H^•f[S]JJ£7)j^g-^r 30 

mm^: o whffi^ff, 

X ^.mtimM. 

[0040] 1 ] mnm. mii^m^. mmm 

;pxy6 6 5g|5^f±3i^, KD^^^HcMS^t/'X^ofiL^: 40 
A^'ji,9 0°C(3JII»L^:„ ^i^. ^f-^y5 12gE. 2 
--f y Tp^r^yl— 2 -:tdri?-y y y i 2 S^HJ^W-^ 
-y^/L-O (H*}Wg (ft) 2 5g|5>&^A>^:l.ii-^ 
S:2B^rafc^^^-oT?irFUCo St. 9 0°Cr6^^it 

mmintz. mz'i^(:>Atimmmm^^~:s^ y-x^N-^ 
i^-i^-ti^t. FJt^^7)^aa^3J;vmT'^;^xy^s 
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1 2 

ft ( B- 1 a ) a-^ft ( B- 1 a ) ^iZ^^^ 

Yuymt^^^^iiitii. iRx^^^hMzx^. 1 

6 5 5c m-UC!|f ffiUSW&S ; t (Cj; D5ll2L3t, 

[004 1 ] ni^tifzt^^Yu ( b - 

la) (m^m^^m^GPcizxm^Ltzb^^. & 

[##^|J2 ] mti2--< vrn^=^)i- 2 -^^wu 
, y y i-i>v^;>< ^ ^ u ^- b tcft^^ciii5'h{i. ## 
mitmm^zniK x;^°^>'S##s^#; { b - i b > 

S-^fr ( B - 1 b ) *tx;j;°df i-S*i#St-|> 
^i:{±, I RX-^i^byWciD. 9 10cm-it^ftP^ 

mmiibi,zxmmtfz. 

[0042] #^>fL3tX4^^;^a-^M-^ ( B - 1 
b ) m'^i^l^&i GPC tTiJS t i ^ . 60 
OOX'$,-otz. 

[||Jfe^Jl-4. fi^tt;KUxxr;P 

fflSlP E T - 1 (M*i». ffin^p* : ^/Kv b P B K - 
1 ) , :5f ^-tf y- 'J ( B - 1 a ) . X;K^ 

(B- 1 b) , 1, 3-7x-^yh-y^ 

t"X7xy-;PFM/'J>'>^VPx-f;P (OT, Ep{[: 
^^b«^-tzbmi ) . t°p;< y .y hS2iE7Mi)i 

T. PMDAtB^t-<It3!)^'fcS) c^tti^&^^jjSfm-l.i!'^^: 
<bi>imi. ai tS^-TE^S'J^ (SigP) •C2ttJ¥ 

tuMSAL. mmm.mLtz^k. <%mL. x^yy^^ 
•y9~^zxmmm^^u-yhmmLrz. ttz. m 
mMmix%^iitz^u-y hff) I vmmLrz^mi:m 

l^z^Uz. 

[0043] mmm 1 - 4 * j J; inmm i - 4 (c^i ^ 
{i. n^iifzmmms&m^iyyh^m^K y^-mm 

m^^iirya-m. S-4 5ND)T. if'^ 
Xg5 0mm, ^'>f>!.^IS3mm) ?aS2 7 0°C. ^ffl 
iSSSO-'C. l!J3aJE5kg/cm2 -^-^ Tp^jy;z;,2. 5 
mm. mtSOOccCom^'P^^imL. f 

u-m'mm&uz. iFiiigasrisit^L/c, 

[0044] ^t:,{Z^ mm\ 3 -4 iWitKM 1 -4 
(fiSStifSXHtiS. SG2 5-H I PRO MI 

1) (c»AL. yx■;^^aa2 8o°c, ^^V;i/?aft2 8 0 
°c. ?t«j±7o%-(:-Bg?gL, %i^imm:ftmhfz,. if 

1 Lfz . tan . J:b«^J 5 T-ffl l fx y 
J. y„;^pg>/y ^^';^X-t;H±, ^^iiifil 0 0 0 

*iST'S)D, m&mx'\^mhn-^m^^mf{zm& 

^tl. *^BBtV^0M^ft (B- 1 ) \.Z\tm^ht£\^%^ 

[0045] 
[HI] 
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(5i)int.ci.7 iisiiia^ Fi 7-73-K(##) 

D 0 1 F 6/92 3 0 8 D 0 1 F 6/92 3 0 8 Z 

// COS J 9/12 CFD COS J 9/12 CFD 

F^'-A(##) 4F(y71 AA04 AA33 AA37 AA43 AA81 

AC09 AC19 AF13 AF57 AH04 

BAOl BB05 BB06 BCOl BC07 
4F074 AA15 AA48 AA65 AA97 AA98 

ABOl AD09 AD19 B.A31 BA39 

BC12 CA22 DA02 
4J002 BB042 BB142 BC042 BC092 

BD052 BD102 ED132 EE042 

BF012 BG042 BG052 BG062 

BG102 BG122 BH013 CD192 

CF031 CF041 CF051 CF061 

CF071 CF181 CF191 EL137 

EL147 EU226 FDOlO FD020 

FD070 FD080 FD090 FDIOO 

FD130 FD160 FD170 FD202 

FD203 FD206 FD207 
4L035 BB33 HHOl JJ14 JJ15 JJ21 
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